


Groundwater Flow Model (GFM)

• What is GFM?
• Approximation of a physical 

process that occur in the system
• Understand the impacts of 

alternative water use

• Model development protocol
• Model study plan
• Data and conceptualization
• Model setup
• Model calibration 
• Model prediction and uncertainty 

assessment





SRV-HASS Groundwater Model

• Initial aquifer properties:
• Geological update for SRV and 

Lower Hassayampa (Dubas, 2010)

• 490 recovery and drawdown 
pump tests were reviewed and 72 
were reanalyzed

• 6750 well logs were review 

• Natural boundary condition was 
included



SRV-HASS Groundwater Model

• Model cell space discretization
• >11000 active cells (1/2 mile)
• Three layers

• Steady state (Model flow conditions 
are constant with time)
• (Pre-development)

• Hydraulic Conductivity
• Stream conductance
• Mountain front recharge
• Evapotranspiration

• Transient (Model flow conditions 
changes with time)
• First period (Pre-development steady 

state) , second stress period (1900-1922), 
and annual SP (1923-2015)

• New Modflow Packages
• Unsaturated Flow Zone (UZF)

• Simulates vertical flow of water 
through the unsaturated zone to the 
saturated zone.

• Multi-Node node (MNW)
• Corrections for the effects of partially 

penetrating wells
• Surface Flow Routing (SFR)

• Flow in the stream is routed to 
downstream streams

• Subsidence and Aquifer-System 
Compaction (SWT)
• Simulates groundwater storage 

changes and compaction in a regional 
groundwater flow model



Model 
Development

Model Study Plan

Data and 
Conceptualization

Collect and Process data

Model Setup

Construct Model

Model Numerical 
Convergence

Model Calibration 

Steady State

Hydraulic Conductivity

Mountain Front Recharge

Stream Conductance

Evapotranspiration

Transient

Incidental Recharge (AG, canal, 
ephemeral stream, etc.) and ET

Subsidence (Cr, Cc, top elevation)

Recalibrate  aquifer properties

Inflow and outflow BC

Vadose zone properties

Model Prediction and 
Uncertainty 
Assessment



Buckeye Waterlogged Area Analysis

• Determine if the 
Buckeye area is in 
a waterlogged 
state by 
evaluating 
groundwater 
conditions.

• Water levels 
(1986-2013)





• Conclusions
• Irrigation

• largest volume 

• Showed more variability

• Municipal and industrial
• Steadily grow 

• Small volume

• Drainage and dewatering pumping
• Fairly steady

• Shallow groundwater conditions 
continue to exist in many parts.

• Recommendations
• ADWR 

• Exemptions from irrigation water 
duties, conservation requirements, 
and groundwater withdrawal fees be 
extended until the end of the fifth 
management period (Dec. 31,2024)


